AbstrQcl-This digest reports the posture effects on the slider bearing of heat assisted magnetic recording (HAMR) with a direct simulation Monte Carlo (DSMC) method. The pressure distributions acted on the slider surface in a HAMR system with the presence of a heat spot on the disk or high slider temperature .are investigated at different pitch angles. The simulation results show that the bearing pressure and force iacrease when the pitch angle increases. Furthermore, the smaller pitch angle increases the tendency of bearing force with the varying slider temperatures and makes the slider more sensitive to the slider temperature changes. However, it can help to reduce the effects of heat spot on the air bearing.
I. INTRODUCTION
Heat assisted magnetic recording (HAMR) is one of the promising high density technologies in hard disk industry. It uses a laser light to heat up the media for overcoming the super-paramagnetic limit. However, in order to simulate the slider bearing in head disk interface, it is very challenging to study with the current modified continuum equations due to the heat transfer issues involved in the calculations. Therefore, we proposed to use direct simulation Monte Carlo (DSMC) method to solve the problems. Our previous paper [I] has validated the applicability of DSMC method in studying the air bearing effects of a HAMR slider. In this paper, we will continue our works with the focus on the slider's posture effects on the air bearing in a HAMR system. We will investigate how the heat energy from a heat spot on the disk and/or slider itself could contribute to the air bearing along with the slider posture changes. 
III. SIMULATION RESULTS
In the simulation, Ho is fixed at 5 nm instead of 50 nm due to extremely low head-disk spacing in today's hard disk drives. The pitch angle a is varied with the 0.05 !lm heat spot located on the disk. The spot center is situated 0.45 !lm away from the flow exit. The resulted pressure profiles are shown in Fig.3 (a) . It is observed that even if the bearing pressure increases with the larger pitch, the magnitude of pressure peak caused by a heat spot remains the same at each pitch angle. It is also found that the pressure increase around the heat spot location in small pitch angle is more significant than that in the large one. This might be due to the smaller spacing between the slider and disk at lower pitch, which causes more impacts from the heat spot to its surrounding. In Fig.3 (b) , it is found that the increasing pitch angle enlarges the air bearing force almost in a linear
way.
In order to analyze the posture effects further in the interface of a HAMR system, the varying heat spot sizes and slider body temperatures are used in simulation tests with different pitch angles. Fig. 4 shows the variation of the total force acted on the slider with the heat spot size for different pitch angles. It is found that the normalized bearing force increment in the larger pitch angle is more than that in the small one. It is because the amount of pressure hump produced by a heat spot, increases along with its respective bearing pressure while the pitch angle enlarges. Fig. 5 shows the variation of the total force acted on the slider with the slider temperature for different pitch angles. We assume that the higher temperature on the slider is caused by the heat dissipated in the HAMR slider and it is uniform across the slider surface. The results show that the bearing force gradient increases with the falling pitch angle. This is because the interface spacing is reduced with a smaller pitch and the heat energy transfers to the gas molecules in less volume of space. Hence, it increases the sensitivity of air bearing total force to the slider temperature.
From the test results in this paper, it is concluded that the slider posture effects on the air bearing should be carefully considered in a HAMR system. 
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